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is much to be hoped that when fully carried out it will not only 
annihilate the others but will lead up to the true theory. (4) The 
electric field theory. » 

The final theory must include the following points: (a) Storms 
and high areas are largely dependent upon each other, and are 
somewhat alike except with opposite signs. 

(6) The velocity of the current varies at every level as one 
rises in the atmosphere. 

(c) In this country at least, storms and high areas follow each 
other and have practically the same velocity. 

(d The conditions producing our storms and high areas seem to 
extend far above our highest mountains, and may extend to the 
limits of the atmosphere. 

(e) There is no motion or carrying of air or moisture particles 
in a horizontal or up-and-down direction, by pure air currents, to 
form storms or high areas. 

(/) There is an enormous increase of moisture in the fore-front 
of storms, entirely independent of precipitation, wind, heat, evap- 
oration, and every other ordinary element. 

(g) There is a corresponding dryness in the fore-front of our 
high areas, which may be due in part to the descent by gravity of 
the cooler, denser, and drier air above. 

{h) The precipitation, in the case of general storms, is, in this 
country at least, far (at times four hundred miles) in advance of 
the central point of the isobars, and very often none at all falls at 
the centre. 

(i) In what may be called normal storms, the velocity may rise 
to forty or even more miles per hour, especially in the winter sea- 
son. 

(k) The temperature in normal storms most emphatically shows 
no reversal as we ascend in the atmosphere, but, if any thing, 
shows a greater relative rise at the upper station than occurs at 
the earth's surface. 

(I) The temperature in normal high areas has, if any thing, a 
greater relative diminution at a high mountain station than at 
the earth's surface. 

While the last two propositions are most abundantly borne out 
on Mount Washington, it should be noted that a study of the 
conditions at the highest regular station in Europe (Sonnblick, 
10,000 feet) has shown no reversal. While there is a difference 
in the results at the two mountains, yet this is only in degree. 
Excepting a few anomalous cases, the conditions are practically 
the same at both stations (Science, Sept. 5, 1890). 

The time for formulating a consistent theory of storm genera- 
tion and motion is still a long way off. It seems to me that the 
most promising sign of recent discussions is the marked tendency 
on all hands to lay aside pure theoretic considerations and to de- 
mand rather the facts and causes which underlie all atmospheric 
disturbances. H. A. Hazen. 

Washington, D.C., June 15. 
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An Introduction to the Study of Metallurgy. By W. C. Roberts- 
Austen. Philadelphia, Lippincott (London, Griffin). 292 p. 
8°. 

In telling something about this book we cannot begin better 
than by quoting the first part of the preface, which runs as follows : 
" The literature of metallurgy is rich, but those who are beginning 
to study it need guidance to a knowledge of the principles on 
which the art is rightly practised. It depends, as is well known, 
on the application of chemistry, physics, and mechanics ; but the 
methods of metallurgists vary greatly from those of chemists, who, 
however, frequently fail to appreciate the difference. Ten years' 
experience has convinced me that it is more important at the out- 
set for the student to know what was the scope of mind of the 
early practisers of metallurgy, and to see what kind of aid the art 
may be expected to recejve in future from the sciences, than to 
acquire familiarity with complicated details of processes and ap- 
pliances." 

In these few sentences the author has given not only the reason 
for the existence of his book but also an outline of what the student 
may expect to find in its pages. The first four chapters may be 



considered almost as a separate section, covering the subject gen- 
erally as a whole, the other chapters going more into the details; 
of the various processes employed in metallurgy. 

The first chapter is devoted wholly to a consideration of the re- 
lation of metallurgy to chemistry. The second treats of the physi- 
cal properties of metals, — molecular structure, density, fracture, 
malleability, ductility, tenacity, etc. The third chapter is the best 
brief treatise of the kind and for the purpose we know 61 in the 
literature of metallurgy, and might have been expanded into a 
separate volume without a suspicion of a resort to what is known 
as "padding." In its thirty-six pages the subject of alloys is pre- 
sented, briefly, of necessity, but comprehensively and clearly ; and 
the results of recent investigations and experiments are given,, 
including those in which electricity plays a part. The fourth; 
chapter deals with the thermal treatment of metals. 

The remaining chapters are devoted respectively to fuel, mate- 
rials and products of metallurgical processes, means of supplying 
air to furnaces, typical metallurgical processes, and economic con- 
siderations. The illustrations are as numerous as the purpose of" 
the volume warrants; there is an abundance of diagrams and 
tables, and the table of contents and index are models of their 
kind. 

AMONG THE PUBLISHERS. 

The first number of Vol. II. of the Outing Weekly Tennis: 
Record for the season of 1891, was published on June 13. It is^ 
the official organ and bulletin of the United States National Lawn, 
Tennis Association. 

— G. P. Putnam's Son's have just ready a handsome volume 
entitled ''Landscape Gardening," by Samuel Parsons, Jun., conr 
taining notes and suggestions on lawns and lawn planting, laying: 
out and arrangement of country places, large and small parks, 
trees, shrubs, plants, rockwork, etc. They have also ready am 
American edition of Professor William Peck's "Popular Hand- 
book and Atlas of Astronomy." 

— J. G. Cupples of Boston will publish immediately "The Life- 
Romance of an Algebraist," by George Winslow Pierce, a distin- 
guished pupil of the late Benjamin Peirce, the eminent professor 
of mathematics in Harvard University. This book opens with a 
discovery in algebra, addressed to students, and proceeds with the 
discussion of every subject of human interest, poetry, philosophy,, 
constructive criticism, adventure, forms of truth, and mysteries of 
being, strung on the thread of a love story. 

— The July number of The Annals of the American Academy 
of Political and Social Science will contain a translation into 
English of the Constitution of Mexico, by Professor Bernard Moses 
of the University of California. Dr. G. Ritchie, instructor in Ox- 
ford University, has contributed to the same number an article on 
the teaching of political science in that institution. Professor J. 
W. Jenks of the University of Indiana discusses a reform of the 
system q£ land transfer, and advocates the adoption of a method 
which shall guarantee security to the purchaser, without the heavy 
expense and uncertainty which the existing system involves. " The 
Economic Basis of Prohibition/' a paper read by Professor Simon 
N. Patten of the University of Pennsylvania at the May meeting; 
of the American Academy of Political and Social Science, also ap- 
pears in the same issue. 

— Among its new and continued articles the American Journal 1 
of Archaeology for the present year will contain the following : "A 
Series of Babylonian and Assyrian dated Cylinders," by Mr. T. G- 
Pinches of the British Museum ; " Hittite Sculptures,'- and " Orien- 
tal Antiquities," by Dr. William Hayes Ward of New York; "An- 
tiquities of Phrygia," by Professor William M. Ramsay of Aber- 
deen, Scotland ; " Terracottas in American Collections, " by Salomon 
Reinach of the Museum of Saint-Germain, France ; " The Aphrodite 
of Melos," by Dr. A. Furtwangler of Berlin; "Three Heads of 
Zeus, Hades, and Poseidon, of the Hellenistic Period," by Professor 
Adolph Michaelis of Strassburg; " A New Fragment of the Edict 
of Diocletian, found at Plataia in 1890," by Professor Theodor 
Mommsen of Berlin; "The Mantineian Reliefs," by Dr. Charles 
Waldstein, director of the American School at Athens; "Terra- 
cottas from Southern Italy, now in Baltimore," by Professor Har- 
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old N. Fowler of Exeter and Professor James R. Wheeler of Bur- 
lington; "A Bronze Statue of the Emperor Geta." by Professor 
Harold N. Fowler of Exeter; " On Some Coptic Illuminated Manu- 
scripts." by Professor Tikkanen of Helsingfors, Russia; " Norms 
in Greek Architecture," by Professor Allan Marquand of Prince- 
ton; "The Early Christian Palace recently discovered under the 
Church of SS. Giovanni e Paolo, at Rome," by Padre Germano, of 
the Order of Passionists, Rome; "Cistercian Monuments as the 
Earliest Gothic Constructions in Italy," "Roman Artists of the 
Middle Ages," "Christian Mosaics," "Tombs of the Popes at 
Viterbo," and " Early-Christian and Mediaeval Monuments in 
Italy," by Professor A. L. Frothingham, Jun., of Princeton. This 
journal is the organ of the Archaeological Institute of America, 
and the medium of direct communication from the American 
School at Athens. 

— A second edition of " A Treatise on Massage, Theoretical and 
Practical." by Douglas Graham, M.D., has been published by J. 
H. Vail & Co. of this city. In the five or six years since the ap- 
pearance of the first edition of the work, the literature of the 
subject has increased materi illy, and massage ma} r be said to have 
settled into its proper place in medicine. The volume before us 
covers fully its history, mode of application, and effects, together 
with indications and contra-indications; besides giving the results in 
over fifteen hundred cases. The work has been thoroughly re- 
vised and considerablv enlarged. There are numerous additions 



confirmatory of statements previously regarded as doubtful, and 
interesting items, long lost sight of in old literature, about the 
successful employment of massage, have been given a place in 
the chapters devoted to the history of the subject. Two new 
chapters have been added, one on local massage for local neuras- 
thenia, the other on the treatment of scoliosis by means of mas- 
sage. In addition there is much new information, mainly from 
European sources, on the uses of massage in affections of the ear, 
in scoliosis, in fractures near and into joints, and in affections of 
the abdominal organs. No illustrations are given in the volume, 
as the author believes that " even instantaneous photography can 
give but a poor conception of motion, which can be done much 
better by words." The principles of massage are so clearly set 
forth by the author, however, that they may be easily understood 
and made available by any one who has sufficient knowledge of 
anaiomy, and acquaintance with the natural and morbid consist- 
ency of tissues. With this knowledge, as the author observes, 
" pictures are unnecessary; without it, they would be useless." 

— Ginn & Co. announce to be published this month "The 
Modalist, or the Laws of Rational Conviction," a text-book in 
formal or general loy:ic, by Edward John Hamilton, D.D., Albert 
Barnes professor of intellectual philosophy in Hamilton College, 
N.Y. This book, which the publishers believe a noteworthy one, 
is called "The Modalist" because it restores modal propositions 
and modal syllogisms to the place of importance which they occu- 
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8°. $2.50. 

Carus, P. Fundamental Problems. 2d ed. Chi- 
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A SYSTEM OF 

EASY LETTERING. 

By J. H. fKOMWELL, PIi.B. 

Twenty six different forms of Alphabets. The 
space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price, 50 cents, postpaid. 

E. k F. N. SPON, 12 Cortlandt Street, New York. 

OF WH AruI^T^TrTlJNT? 

You can find the answer in 

SMITH'S "DICTIONARY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of $2.80. Publish- 
er's price, $3.50. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York 

Xtlaiiu scripts prepared for printers; 

Proof-reading revising, and all work prepara- 
tory to publishing, done; 

Shorthand dictations accurately taken; 

Type-writing correctly, neatly, and tastefully 
executed,— by one specially trained in the work, 
and who has had a long practical experience in 
all kinds of book-work. 

Scientific Work, a Specialty. Correspondence 
solicited. 

Reference: Editor of Science. 

H. A. ANDREWS, care " Science," 

47 Lafayette Place, New York. 



" The Week, one of the -ablest papers on the con- 
tinent." — Descriptive America. 

THE WEEK, 

A Canadian Journal of Politics., Literature, Science 

and Art. 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year. $1.00 for Four Months. 

THE WEEK has entered on its EIGHTH year of 
publication, greatly improved in every respect, 
rendering it more worthy the cordial support of 
every one interested in the maintenance of a first- 
class literary Journal. 

The independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and increase its attractiveness as a journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisner 
will be to make THE WEEK fully equal to the best 
literary Journals in Britain and the United States. 

As heretofore. Prop. Goldwin Smith will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK being the same size as " Harper's 
Weekly,'' is the largest paper of its class on the 
continent. 

SEND FOR FREE SAMPLE COPY. 

C. BLACKER ROBINSON, Publisher, 

5 Jordan St., Toronto, Canada. 



THE 

AMERICAN GEOLOGIST FOR 1891 

AND 

BIER'S NEW ATLAS OF THE METROPOLI- 
TAN DISTRICT, 

will be given to New Subscribers to the 

Geologist for $25.00 (which is the regular 
price of the Atlas alone), if ordered through 
the Geologist. 

For other premiums see the Geologist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL PUBLISHING COMPANY, 

Minneapolis, Rlinii. 



THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $2.50 a year. 

Address PUBLISHERS BOTANICAL GAZETTE, 

Crawfordsville, lnd. 
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SERIES IN 

Philology, Literature and 
Archaeology. 

Vol. I. now ready. 

1. Poetic and Verse Criticism of the Reign of Eliza- 

beth. By Felix E Schelling, A.M., Assistant 
Professor of English Literature. $1.00. 

2. A Fragment of the Babylonian '• Dibbarra" Epic. 
By Morris Jastrow, Jr., Ph.D., Professor of 
Arabic GO cents. 

3. a. ITpo? with the Accusative, b. Note on a Pas, 
sage in the Antigone. By William A. Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 

4. The Gambling Games of the Chinese in America. 
Fan tan and Pak kdp phi. By Stewart Culin, 
Secretary of the Museum of Archaeology and 
Palaeontology. 40 cents. 

In preparation. 
The Terrace at Persepolis. By Morton W. Easton, 

Ph.D., Professor of Comparative Philology. 
An Aztec Manuscript. By Daniel G. Briuton, M.D., 

Professor of American Archaeology and Linguis- 
tics. 
A Monograph on the Tempest. By Horace Howard 

Furness, Ph.D., LL.D. 
Recent Archaeological Explorations in New Jersey. 

By Charles C. Abbott, M.D , Curator of the 

American Collections. 
Archaeological Notes in Northern Morocco. By Tal- 

cott Williams, A.M., Secretary of the Museum 

of Egyptian Antiquities. 
a. On the Aristoteliau Dative, b. On a Passage in 

Aristotle's Rhetoric. By William A. Lamberton, 

A.M.. Professor of the Greek Language and 

Literature. 
A Hebrew Bowl Inscription. By Morris Jastrow, 

Jr., Ph.D., Professor of Arabic. 
The Life and Writings of George Gascoigne. By 

Felix E. Schelling, A.M., Assistant Professor of 

English Literature. 
The Papers of this Series, prepared by Professors 
and others connected with the University of Penn- 
sylvania, will take the form of Monographs on the 
subjects of Philology, Literature, and Archaeology, 
whereof about 200 or 250 pages will form a volume. 

The price to subscribers to the Series will be $1.50 
per volume; to others than subscribers, $2.00 per 
volume. 

Each Monograph, however, is complete in itself, 
and will be sold separately. 

It is the intention of the University to issue these 
Monographs from time to time as they sha 1 ' be pre- 
pared. 

Each author assumes the responsibility of his own 
contribution. 

1ST. D. C. HODGES, 

47 Lafayette Place, New York, N. Y. 

BOOKS : How to get them, If there is any 
book or pamphlet that you want, write to the Science 
Book Agency, 47 Lafayette Place. New York. 
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pied in the logic of Aristotle. Professor Hamilton thinks that 
universal and particular categorical propositions cannot be under- 
stood, as principles of reasoning and as employed in " mediate 
inference," unless the one be regarded as expressing a necessary 
and the other a contingent sequence. Therefore also he explains 
the pure syllogism by the modal. Moreover/there are modes of 
reasoning which can be formulated only in modal syllogisms. 
Logic is the science, not of thought simply as such, but of thought 
as the instrument of rational conviction, and therefore of thought 
in its relation to metaphysics, which is the science of the nature 
and laws of things. Some radical modifications of logical doc- 
trine have resulted from the thorough-going application of this 
principle, and these, it is believed, have added greatly to the in- 
telligibility of the science. 

— Charles Scribner's Sons have in Press " Taxidermy and 
Zoological Collecting," a new book by William T. Hornaday, 
for eight years chief taxidermist in the United States National 



Museum It will be copiously illustrated. The book is written 
in a popular rather than a technical style, and yet when necessary 
the details of the art of preserving birds, animals, etc., are de- 
scribed with the utmost precision. 

— With the issue of June 6, Geo. M. Gould, M.D., assumed edi- 
torial charge of The Medical News of Philadelphia. In " An In- 
troductory Word," the new editor says: "Our aim will be to serve 
as the intermediary for bringing to the busy practical worker the 
useful results of original medical research, and the concrete lessons 
of many single rich experiences. A brilliant and striking illustra- 
tion of such an ideal as we have described very appositely occurs 
in the prpsent issue of The News : When, from the examination of 
a drop of blood taken from a patient's finger, hitherto unsuspected 
disease may be diagnosticated, and either a heroic treatment that 
saves life instituted, or a speedily realized fatal prognosis an- 
nounced, our faith in our science at once rises, and our power over 
disease is vastly increased." 
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The phosphates of the system 
are consumed with every effort, 
and exhaustion usually indicates 
a lack of supply. The Acid 
Phosphate supplies the phos- 
phates, thereby relieving exhaus- 
tion, and increasing the capacity 
for labor. Pleasant to the taste. 

Dr. A. N. Krout, Van Wert, O., says: 
' ' Decidedly beneficial in nervous exhaus- 
tion." 

Dr. S. T. Newman, St. Louis, Mo., says: 
il A remedy of great service in many 
forms of exhaustion.' ' 

Descriptive pamphlet free. 
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POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. D C. HODGES, 47 Lafayette PI., N. Y. 

PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 

Practical Sanitary and Economic Cooking Adapt- 
ed to Persons of Moderate and Small Means. By 
Mrs. Mary Hinman Abel, liimo, 182 pp. Cloth, 
40 cents. 

No. 1. Healthy Homes and Foods for the Work- 
ing-Classes. By Professor C. Vaughan, M.D. 
Ann Arbor, Mich. 8vo, 62 pp. Paper, 10 cents. 

No. 2. The Sanitary Conditions and Necessities of 
School-Houses and School-Life. By D. F. Lin- 
coln, M.D., Boston, Mass. 8vo, 38 pp. 5 cents. 

No. 3. Disinfection and Individual Prophylaxis 
against Infectious Diseases. By George M. 
Sternberg, M.D., Major and Surgeon U.S.A. 8vo, 
40 pp. Paper, 5 cents. 

No. 4. The Preventable Causes of Disease, Injury, 
and Death in American Manufactories and 
Workshops, and the Best Means and Appliances 
for Preventing and Avoiding Them. By George 
H Ireland, Springfield, Mass. 8vo, 20 pp. Paper, 
5 cents. 
The four essays »Nos. 1, 2, 3, 4) in one volume of 

nearly two hundred large octavo pages, thoroughly 

indexed. Cloth, 50 cents. 

N. D. C. HODGES, 47 Lafayette Place, New York. 
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Speech Reading and Articulation 
Teaching. 

By A. MELVILLE BELL. 

Price, 25 Cents. 

Practical Instructions in the Art of Heading 
Speech from the Mouth ; and in the Art of 
Teaching- Articulation to the Deaf. 

[This Work — written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass — is, so far as known, the 
first Treatise published on "Speech Reading. 11 ] 
From, Principals of Institutions for the Deaf. 

" Admirable in its conciseness, clearness and free- 
dom from technicality. 11 
" The simplicity and perfection of this little book. 

" Full of exact and helpful observations. 11 
" A very interesting and valuable work. 11 
" The rules are clearly given and will be of great 
utility. 11 
" Every articulation teacher should study it. 11 
"A model of clearness and simplicity, without 
having any of th8 puzzling symbols that trouble the 
common mind. . . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics. 1 " 
— Modern Language Notes. 

*** The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 

47 Lafayette Place, Hew York. 

AMERICAN HERO-MYTHS. 

A Study in the Native Religions of the 
Western Continent. 

By D. G. Brinton, M.D. 8°. $1.75. 

THE CRADLE OF THE SEMITES. 

By D. GK Brinton, M.D., and Morris Jastrow, Jr. 
Ph.D. 8°. 80 cents. 

N. D. C. HODGES, 47 Lafayette PI., New York. 
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If you intend to build, it will be a mistake not to send for "SENSIBLE LOW-COST 
HOUSES," now arranged in three volumes. In them you will find perspective views, 
floor plans, descriptions, and estimates of cost for 105 tasteful, new designs for 
houses. Tbey also give prices for complete Working Plans, Details, and Specifications, 
which enable you to build without delays, mistakes or quarrels with yo\ir build- 
er, and which any one can understand. Vol. I. contains 35 copyrighted designs of 
houses, costing between $500 and $1800. Vol. II. contains 35 copyrighted designs, $1800 to 
$3000. Vol. III. contains 35 copyrighted designs, $3000 to $9000. Price, by mail, $1.00 
each, or $3.00 for the set. 

^COLONIAL HOUSES," a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable style of the Colonial Architecture, and having all modern 
arrangements for comfort. Price, $2.00. 

" PICTURESQUE HOUSES FOR FOREST AND SHORE":— This shows 
Perspectives and Floor Plans of new designs for Summer Cottages, which are romantic, 
convenient, and cheap. Price, $1.00, by mail. 

N. D. C. HODGES, 47 Lafayette Place, New York. 



